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Bascom Libraries

In the installation area of Bascom has a series libraries with the endings ".LEX" and ".LIB". The [ormer are
the same, but pre-compiled versions of the ".lib" files. This precompile happens in the LIBE Manager
{Menu-=>Tools ).

But the " LEX" Files are no Object libraries, as we know from other languages ago and are joined by a
“linker”. Both are plain text files, which are only ttichlich ranslated when compiling the Basic main
program in machine code.

Therefore, it is Bascom not really care whether at 5 lib statement "lib.lib" or "lib.Ibx” indicating it is
basically the same work

Why, then, in general, ".LEX"?

By precompiling the libraries are still somewhat illegible, and if one of the Library " LIB" version is not
there, vou will probably not give the code.

Both versions are collections of "building blocks” that inte grates Bascom only in the user program when they
are actually needed. These blocks look like this:
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Example

Man with Notepad or another editor creates a file "Testlib.LIB" in the library directory of Bascom (must
check in the installation directory where that is)

{And save, of coursa)

It the main program (in Bascom) 1o wrile now

8 Raglfila 'mAzdsa ]

8 Cryata -

8 Lib "tast1lib. ]

8 Extarnal m nAtlam

anlara Sub my_f ]
. QarmeMTias e

CARLL mey_ Eoun '

As aresult, the Tunction is added w the next free location inthe machine code and called on "Call”.

It now needs only anvthing meaningful in the reinzoschreiben function.

Replacing Bascom Library Functions

Itis very easy, functions that are included in any Bascom library o replace with vour own code. Bascom

goes namely when searching for a function currently required in the order of "5 LIB" statement before. The
Standand Library "MCSLEBX" is always searched first last. IT vou write so

he seeks only o that library, and only when there is nothing drinsteht, he kes what is in MCS5.LIB.

Unfornately, all Bascom functions in libraries are not present, moach is permanently installed in Bascom

program. And some can be found only after a linle detective work ("PULSEIN" means, for example
"_PULSE_IN").

Tips

Approach

IT you want o develop a library function, it is convenient o write it first as a normal subroutine with inline
assembler, and only after the hal fway works 1o ransfer them to a library. The syniax is a livtle different, but it
gets vou oul. But the advaniage is that vou can debuog its assembler code in the simulaor normal, and that's
worth something.

Argnments
IT you want o pass the function arguments o a resultant address, one most visit the Bascom Call-standard

note. But he is quite complicated. All (global) variables that vou have created with DIM, you can also
address with "LOADADR", saving siufT.
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Secure

Between "ASM 5" and "5 END ASM" man is ruler over the entire controller. You can use all the stops
uncontml lably. 50105 not like in an ISE that vou have to backup evervthing and restore

Omnly the register
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wou should back up and restore at the end. if vou want w change it

Tutorial: Creating a library function

[t should be taken once the whaole process of development.

Mem_ move

This example function is simply a SRAM area o copy to another, the goal is always a byte array, however,
the source should be data with arbitrary data tvpes. The ransfer length must be therefore ol couse specily.

As aresult, in turn, the number of bytes transferred. This is of course meaningless in this example, but we
want to see how you can return a value, too.

D lars Funetlon Mam_movs (Carget ks Byta, sarcaddr hs Ward, byual Langth As Byta) hs Byta

50 [ar everything clear, "targer” is the target array, "Length”, the ransmission length, but what's the deal with
“sreaddr As Word” is all about? There are supposed o be transferred any data, not just a WORD.

That is a hook at Bascom not going quite as directly.
We need the function declaration so lilled with a specific data tvpe, and type "something” there's just not.

S0 vou do something with "the address of the sddress” (C programimers know that ). That is, we defline a
WORD, write purely the current data source address, and our function always gets the address of this Word.

Boursa VarFtr [(sourca_string) Tha BRAM addrasas of PBaursa_String

Example main program

(For a Atmeg32, but that does not matter). A few things are still in the process, so vou can control the
situation also in the simulator terminal with "print”.

9 Raglfils Prndd s fat®

s_ Vaba Apnnnonon

8 BHaud 5

8 Hustask 4

8 Busatask 16

9 Frama sizs q

D lara Funetian Mam_mows (target As Byta, srcaddr has Woerd, byval Langth ks Byta) Aha Byta
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m Bilal_lan As Byba 'as te the ras (langth) pura

m Bial_a (24} As Byta 'hare shaould b sopdad

m Frint_strimng As Btring 34 At al_arr awrlay 'that's just far tha "FRINT™ to tha
& aigan 'target array an aimgla

m Bouras_s ng R Btring 74 'whish are the target data

Boyur o _STE ing "Halls, warld" 'thus wha Says

m Bourca ks Word 'sas aboua

Oy UE i 2 v [saursa_sty ing)

al_lan Mam_rova (zial_a (1) Baursa: 5 'a na funatian 2all

Cogpy 'h Dytas af soursa

Frint "Fram®; Bauraa_s ng s daas the sursas & Ty

Feint "Ta (" & (zial_lan)i "1" Frint_string 'and aa the capiad data

et l'..l\..\' "'H:"'.\::r T -4 -'.\:

Step 1: Inline assembler

The function arguments:

Apain, the reference o the Bascom call standard . At the beginning of this function takes its arguments in the
"soft stack”, the pointer register pair Y (YL: YH) points o the beginning.

Bascom specifies the addresses of the arguments in the following descending order on the sofl suck:

Funatian Mam_move (Cardget A Byba, sroaddr ks Woard, bywval langch As

BV L) A8 HiLs

Omnly the address of the function result, then starting from the left, the argument addresses in the bracket,
making a total of:

= High (Result)
= Low (Result)
High {Target}
Low (Target)
High (srcaddr)
Low (srcaddr)
High {Length)
Low (Length)

And on this last value indicates YL: ¥YH when calling the function. Read is that with

hitpefiran slake pooglevsenconie nicomfiranslaie_c?depih= | &hl=endom.

An example:

- 4 ¥ 3 T
1di ¥v24; &5
-
1o Ml i & ¢
ldd ®h, y 4

st x, rid

Corresponds 1o the Bascom statement
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Mam_irava 65

e, the function would return the resalt 65

Amd now the "inline"

Funation Mam_mous (targat As Byta, srcaddr s Word, bywal Langth ks Byta) As Byta
8 hsm
1dd ®¥1, v & 0 'langth addr 1o
ldd ®¥h, v + 1 'langth adde high
1d v34,. ¥ 'Langth = R34
alr r36 'Dmlate count regista
! Brd ¥v3d, r2d 'langth 1]
BREQ Ban_mau_wit ! I Whan tha langth is to do garnis

First we X1: XH loaded with the address of the length of the argument, then regisier 24 with the actual value.
The counter for the function result is set to zero, then the specilied length is checked il at all what to do.

{MNote: the call sign when "and"” shows the Bascom that this is an "assembler And" and concerns him nothing )

ldd ®1,; v + 2 'souras FARAM
3d ®h, v +« 3 'ssurea FARAM
1 s ¥ 'EaUrca
1 zh, ¥ 'sauraa

"Source” is more a corner: on the stack is the address of a befindete WORD. And there it was only then is the
actual address of the source data.

Ve
= # ' sad SOUrds
P e .
S L ¥ AP LlTs LCargs
Ty 7 'EauntaE o
- 1 e
s 4 LErgLhn

bEve B oy lag 'aw 07 = Leaag

The Copy-loop: Z 1w auto increment the register 22, thence to X, with increment. Every time we increased
the result counter and reduces the control counter.

e % AL ¢
1cdd #1,. v & & 'Fasult
ldd ®¥h, v # 7 'rasult
st ¥, ¥ih
8 End Aam

End FunS T L

X s loaded with the address of the function result (see above) and B25 is written down there.

Testing in the simunlator vou should look at the actual variables addmesses from the ".rpt” file. This and the
Registrar and memory window of the simulator can be quite well observe the individual steps. For the
printout’s make a check mark in the "Tenminal !
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Step 2: Library Function

Suppose we are satisfied, then we now have a library. T do this with Word or Notepad, a text editor does not
mater, stop. Goes well with Bascom itself, but is a maner of 1aste

An empty Library

Fonybsndy aopyright

AW NLEE S ivWed . rabatarnat 2oda

armail planiakRnadhara. at

BAECOM AVA comgd lar sammant lirary Car dams
Libvars lan 0.1

datea 04 jun 2006

histary HBata

And now inserters function with cut & paste from the Bascom editor

Ry bsndy aopyright

AW NECp W . rasatarnat 2oda

amail planiokEnadhars . at

BASCOM AVA compllar commant = liteary Cor dams
libwarslan 0.1

date 04 jun 2006

histary Bata

¢ Daclara Funotion Mam_nove (targeat As Byte, sreaddr ks Word, byval Langth As Byta) As Byta

[Blarm_rrerve |
By eorug ¢

1dd ®1; v « 0 'langth
1dd ®h, y # 'langth

1d ¥3d, ¥

Z LI 20 'elaarCountar
and ¥24, ¥24 'langth 0o

ldd ®x1, v « 2 'sauras FARAM
ldd ®h, y + 3 'souras FARAM
1d 21, ¥ & ‘'Saursd

1d zh,; ¥ 'Sdurda

1d ¥22, % & 'raad soursa
st ¥ & r37 'write targa
ins ¥35 '"AAUNERE b

dac r34 'langth

dd ®l, ¢ + & 'wasu
dd ®¥hy ¥ o+ 7 'masu
st ®, ridh

The call sign at "AND" we have gone, but comes the added. T advise o write the function declaration as a
COMmImenL.
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The "RET" has made in-line version of the Bascom ("END FUNCTION"), which must not be forgotten now.

And now "save 4" RN_LIBRARYLIB ot the Bascom other libraries. With me is the example

hitpefiran slake pooglevsenconie nicomfiranslaie_c?depih= | &hl=endom.

E: % Fragram Filas Y MO Elastranias b BADCOM=AVA % LIB % FH_LIBRARY . LIR
Watahing with tha fila typsa!

We can now already check in at Bascom "wol” is a Lib-Manager, which now must use this library o be seen.

The rebuilt main program now looks like this

8 Raglila "mIzdal.dat”
8 Cryatal soooooo

8 Baud 5e00

9 Hwataak 54

9 Bwatack 256

8 Frama siza 54

8 Lip "R _Likeary . LIB" 'this is naw
8 Extarnal Mam_mave 'is naw

Daslara Funotion Mam_mouws (targat ks Byta, sroeaddr As Word, byval Langth hs ByCa) As ByCa

Giml_lan Rs Byta Dim
Bisl_arr (24) ks Byba

=
;1.

Frint_string hs Strin
im Bourea_string ha String

2R

Souraa ha Ward

[

Bouras_ateing PHalls, world®

By S VarFrr [SaUrsa_string)
Zial_lan Manm_mova (Eial_ary (1), asursa, &)

Frint "Fram®; Souras string
Frint "Ta (" Str (zial_lan)i ")1" Frint_string

If we now press "FI", both the Basic program and the library 18 compiled.

Ceanirea ik Camgeilad LIE fila, no oomrent Insluded

Fony b=y copyright

W'l REEE: F P Pabatarnat 2. da
amail FicHickEnawhars.at
BAACTHM AVR sampd lar sammant = liteary far dams
L itraEs 1an 0.1

dats 04 jun 2006

histary = Bata

[ Marm_mava |

B et 4

.G8J H1ABH

.G8.J H1RS

.CBJ 918a
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BETs B mau_lag ' OF Lo
S PP e LU ]
.G8.J H1AE

.Z8.J H1EF
8. H3ISC
.38.J 8508
[End]
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50 you can be know-how to hide from prying eyes. To use this, vou must be in the main program but then
wrile:

9 LIE "RH_LIBRARY.LBX"

Note

Library functions can also be used without the call standard. That is the thing with the arguments handover
via the sofl stack is not mandatory.

You could also do the pllowing and save some code that the building of the soft stacks and reading the
arguments in the function itsell are quite expensive.

In our example, s0 the copy on the pointer register £ u ran in the core. X with the counter 124

Main program

8 LIB "Linrary.lip”
8 Extarnal mavea_X_Ta_¥
Dwnlara Suls mava_2 Lo ¥ [

8 hsim

LI 24, &

8 End asm

LOADADR array (1), ¥ 'are tha anly twe machine instruations!
LOADADA souras string, 8 'as wall

GOAUR mawa_E_ta_¥ 'ia a

1d v32:, B8 » 'raad saurasa
« P12 '"Write target
dea 24 ' langth
DEna _mov_logs ‘o 07 » Laaag
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